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TITLE OF THE INVENTION 

CAPACITOR DEVICE AND FABRICATING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

The present invention relates to capacitor devices 
including a capacitor, which is integrally mounted in a holder 
having a mounting part for a device that uses the capacitor, 
and to methods of fabricating the capacitor devices. 

The present invention pertains to capacitor devices 
designed for relatively large-sized capacitors, specifically 
cylindrical capacitors of a size of about 35 mm in diameter 
and about 80 mm in length or of a larger size, for use in 
various electric and electronic appliances. A typical example 
of such capacitors is an electrolytic capacitor disclosed in 
U.S. Pat. No. 6,064,563, of which entire disclosure including 
specification, claims, drawings and abstract are incorporated 
herein by reference in its entirety. 

Relatively large- sized capacitors of this kind can 
not be mounted firmly just by directly connecting their lead 
wires to, for example, a printed circuit board, unlike 
smaller- sized capacitors. Therefore, such capacitors are 
conventionally mounted to another device as follows. 

FIG. 7 is a perspective view of a conventional 
capacitor device comprising the combination of a capacitor and 
a holder for mounting the capacitor on another device. FIG. 8 
is a perspective view of the holder of the conventional 
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capacitor device, 

A capacitor 10 includes a bottomed cylindrical 
metallic case (not shown in the figure), a capacitor element 
and an electrolyte accommodated in the case, and a sealing 
plate 11 that seals the upper opening of the case. The 
capacitor 10 is coated with a heat shrinking resin tube 14 
from the side face of the case to the circumference of the 
sealing plate 11. A pair of terminals 12 is provided on the 
sealing plate 11 while being insulated from the sealing plate 
11. The terminals 12 have a screw hole 13 in the top. A bus 
bar 16 with a hole 17 can be connected to the terminal 12 with 
a bolt 15, as illustrated in FIG. 6. 

A holder 40 for mounting the capacitor 10 on a 
device 50 includes a holding part 41, which is a belt-like 
metal plate bent into a circle. The holder 40 also includes a 
bolt 43 and a nut 44 for fastening folded parts 42 at both 
ends of the holding part 41, and three mounting feet 45 for 
securing the holder to the device 50. The mounting feet 45 
have a screw hole 46. 

In order to mount the capacitor 10 on the device 50, 
the holding part 41 of the holder 40 is fitted around the 
capacitor 10, and the folded parts 42 are fastened together 
with the bolt 43 and the nut 44. Subsequently, the mounting 
feet 45 with the screw holes 46 are screwed to the device 50. 
In this way, the capacitor 10 is fixed to a device, such as an 
electronic device , an industrial machine , an automobile , etc . , 
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by the holder 40. 

An example of such prior art technique is Japanese 
Laid-Open Patent Publication No. 2001-196265. 

Since the above-described capacitor device is so 
configured that the capacitor 10 is fixed to the holder 40 in 
a vertical position, the capacitor device is large in height 
and therefore has a disadvantage of being unable to be mounted 
in cases of limited mounting space. Also, when the capacitor 
10, which is in a vertical position, is connected to another 
adjacent electronic device, there is a large distance between 
the terminals 12 of the capacitor 10 and the terminals of the 
electronic device. Thus, a problem of large inductance (L) in 
a mounted state arises. 

Further, this capacitor device needs such parts as 
the bolt 43 and the nut 44 in order to secure the capacitor 10 
to the holder 40, so the shape of the holder becomes 
complicated, consequently causing an increase in costs. 

BRIEF SUMMARY OF THE INVENTION 

The present invention seeks to provide a small- sized, 
low-cost capacitor device that solves these conventional 
problems and is not subject to limitations on mounting space. 

The present invention provides a capacitor device 
including a cylindrical capacitor and a holder for holding the 
capacitor. The holder includes a capacitor holding part that 
has an opening at the top and is arc-shaped in cross section. 
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and a mounting part for mounting the holder itself to another 
device. The capacitor is held in a sideways position in the 
holding part of the holder with a heat shrinking resin tube 
interposed therebetween . 

Since the capacitor device of the present invention 
is so configured that the cylindrical capacitor is held in the 
holder in a sideways position, the height of the capacitor 
device can be reduced, so that it is possible to reduce the 
size of the capacitor device. Also, when this capacitor is 
connected to another electronic device, the connection 
distance between the terminals of the capacitor and the 
electronic device is shorter than the distance with the 
conventional capacitor in a vertical position. Therefore, the 
inductance (L) in a mounted state can be reduced. 

The present invention also provides a method of 
fabricating the capacitor device comprising the cylindrical 
capacitor and the holder for holding the capacitor. The 
method includes the steps of: fitting the capacitor into the 
heat shrinking resin tube having an internal diameter greater 
than the external diameter of the capacitor and inserting the 
fitted capacitor into the holding part of the holder in a 
sideways position; pulling the resin tube outward from the 
opening of the holding part; and heating the heat shrinking 
resin tube so that it shrinks and adheres to the outer face of 
the capacitor. 

While the novel features of the invention are set 
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forth particularly in the appended claims, the invention, both 
as to organization and content, will be better understood and 
appreciated, along with other objects and features thereof, 
from the following detailed description taken in conjunction 
with the drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

FIG. 1 is a plane view of a capacitor device in 

accordance with Embodiment 1 of the present invention; 

FIG. 2 is a front view of the capacitor device of 

FIG. 1; 

FIG. 3 is a front view of a holder used in the 
capacitor device of FIG. 2; 

FIG. 4 is a front view of the capacitor device of 
FIG. 2 in a fabrication process; 

FIG. 5 is a front view of a holder used in a 
capacitor device in accordance with Embodiment 2 of the 
present invention; 

FIG. 6 is a cross -sectional view of the main part of 
a capacitor terminal to which a bus bar is fitted; 

FIG. 7 is a perspective view of a conventional 
capacitor device; and 

FIG. 8 is a perspective view of a holder used in the 
capacitor device of FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 
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As described above, the present invention is 
directed to a capacitor device comprising the combination of a 
cylindrical capacitor and a holder for holding the capacitor 
in a sideways position. The holder includes a capacitor 
holding part that has an opening at the top and is arc -shaped 
in cross section, and a mounting part for mounting the holder 
itself to another device. The capacitor is held in a sideways 
position in the holding part of the holder with a heat 
shrinking resin tube interposed therebetween. The present 
invention is also directed to the capacitor device, wherein 
the heat shrinking resin tube has been heat shrunk so that it 
has sufficient thickness to substantially close the gap 
between the holding part and the capacitor. 

In a preferable embodiment of the present invention, 
the width of the opening of the holding part is less than 
twice the radius of the arc of the holding part. 

This structure allows the holding part of the holder 
to firmly hold the capacitor with the resin tube therebetween. 

In another preferable embodiment of the present 
invention, the holding part of the holder has radiating fins 
on the outer surface. 

Since the fins effectively radiate heat when the 
capacitor generates heat, it is possible to prevent 
performance degradation due to the heat. 

In still another preferable embodiment of the 
present invention, the radius of the arc of the holding part 
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of the holder is half the external diameter of the capacitor 
plus a range of the thickness of the resin tube before 
shrinking to the thickness of the resin tube after shrinking. 

This enables the holding part to more firmly hold 
the capacitor. 

As the heat shrinking resin tube used in the present 
invention, it is preferable to use a tube made of polyolefin 
such as polyethylene or polypropylene. 

A method of fabricating the capacitor device in 
accordance with the present invention preferably includes the 
steps of: fitting the capacitor into the heat shrinking resin 
tube having an internal diameter greater than the external 
diameter of the capacitor and inserting the fitted capacitor 
into the holding part of the holder in a sideways position; 
pulling the resin tube outward from the opening of the holding 
part; and heating the heat shrinking resin tube so that it 
shrinks and adheres to the outer face of the capacitor. 

In another preferable embodiment of the present 
invention, the heating of the heat shrinking resin tube is 
performed by heating the holder. 

This method allows the heat shrinking resin tube to 
shrink uniformly, thereby enhancing the holding power of the 
holder with the resin tube therebetween. 

The present invention is preferably applied to 
capacitors of about 35 to 90 mm in diameter and about 80 to 
150 mm in length. 
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Preferable embodiments of the present invention are 
described below. 

EMBODIMENT 1 

FIG. 1 is a plane view of a capacitor device in 
accordance with Embodiment 1 of the present invention, and 
FIG. 2 is a front view of this capacitor device. 

A capacitor 10 is a cylindrical aluminum 
electrolytic capacitor just like the conventional capacitor as 
described above, and is coated with a heat shrinking resin 
tube 14. A pair of terminals 12 is provided on a sealing 
plate 11 while being insulated from the sealing plate 11. The 
terminals 12 have, in the top, a screw hole 13 into which a 
bolt is screwed to fasten a bus bar. Although the capacitor 
10 of this embodiment is coated with the heat shrinking resin 
tube 14 and the terminals 12 have the screw hole in the top, 
this is not to be construed as limiting in any way the 
capacitor of the present invention. 

A holder 20 for holding the capacitor 10 is made of 
an aluminum alloy. As illustrated in FIG. 3, the holder 20 
includes a thick body 21, having two holding parts 22 which 
are arc- shaped in cross section, and mounting parts 23, 
extending horizontally from the opposite lower parts of the 
body 21. The holding parts 22 accommodate the capacitors 10 
in a sideways position and are open at the top. The mounting 
parts 23 have a screw hole 24 to secure the holder 20 to a 
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capacitor-using device. 

A heat shrinking resin tube 25 intervenes between 
the outer face of the capacitor 10 and the inner face of the 
holding part 22 of the holder. With the resin tube 25, the 
capacitors 10 are held in a sideways position in the holding 
parts 22 of the holder 20, 

A fabrication method of this capacitor device is now 

described. 

First, the capacitor 10 is fitted into the heat 
shrinking resin tube 25 having an internal diameter greater 
than the external diameter of the capacitor 10. The capacitor 
10 fitted in the resin tube 25 is inserted in a sideways 
position into the holding part 22, arc-shaped in cross section, 
of the holder 20 from the axial direction of the holding part 
22. That is, the capacitor 10 is inserted into the holding 
part 22 such that the axial direction of the capacitor 10 
agrees with the axial direction of the holding part 22. 
Subsequently, the resin tube is pulled outward from the upper 
opening of the holding part 22, as illustrated in FIG. 4. 

Thereafter, by heating the resin tube 25 at a 
temperature of about 160 *C, the resin tube is caused to shrink 
and adhere to the outer face of the capacitor 10. Due to the 
shrinkage, the thickness of the resin tube 25 increases, 
thereby closing the gap between the inner face of the holding 
part 22 and the outer face of the capacitor 10. As the result, 
the capacitor 10 is almost firmly held by the holding part 22, 
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with the resin tube 25 between them, so that it will not slip 
off the holding part easily* The gap between the holding part 
22 and the capacitor 10 may be about 0.3 to 0.5 mm, and a 
resin tube which has sufficient thickness to close the gap as 
the result of heat shrinkage may be used in the present 
invention . 

The resin tube 25 may be heated by directly blowing 
hot air on the resin tube or by placing the capacitor 10 held 
in the holder 20 into a hot oven. However, it is preferable 
to heat the holder 20 from below. If the part of the resin 
tube 25 contacting the holding part 22 is heated by heating 
the holder 20 from below, the heated part shrinks. Thus, the 
part of the resin tube pulled out from the opening of the 
holding part is pulled into the holding part 22, so that the 
resin tube 25 shrinks uniformly. It is therefore preferable 
to employ this heating method. 

In carrying out this heating method, it is suitable 
to use an aluminum alloy or a magnesium alloy as the material 
of the holder 20. In order that the capacitor 10 is held more 
firmly by the holding part 22 with the shrunk resin tube 25 
between them, the following conditions are preferred. That is, 
the width of the opening of the holding part is less than 
twice the radius of the arc of said holding part. Further, 
the radius of the arc of the holding part 22, which is arc- 
shaped in cross section, is half the external diameter of the 
capacitor 10 plus a range of the thickness of the resin tube 
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25 before shrinking to the thickness of the resin tube after 
shrinking . 

Heat shrinking resin tubes normally shrink in the 
axial direction (lengthwise) as well as the direction of the 
diameter (widthwise) when heated- It is therefore preferable 
to use a heat shrinking resin tube having a suitable length 
such that the ends of the capacitor are not exposed upon the 
heat shrinkage of the resin tube in the axial direction. 
Since the shrinkage rate of heat shrinking resin tubes in the 
axial direction is usually not more than 10%, it is easy to 
determine the suitable length as described above. 

The heat shrinking resin tube 25 is preferably made 
of polyolefin, such as polyethylene or polypropylene, or 
polyvinyl chloride. 

A capacitor device was fabricated using the 
capacitors 10 having an external diameter of 35.3 mm, the 
holder 20 of which the holding part 22 has an arc radius of 
18.0 mm, and the resin tube 25 made of polyethylene having an 
internal diameter of 45.0 mm and a thickness of 0.3 mm. When 
the holder 20 was heated to 160 *C to cause the resin tube to 
shrink, the thickness of the resin tube increased to 0.45 mm 
due to the shrinkage. The capacitors of the resultant 
capacitor device were firmly fixed to the holding parts. 

The capacitor device in which the capacitors 10 are 
held in the holding parts 22 can be fixed to, for example, a 
printed circuit board of an electronic device by placing the 
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holder 20 on the circuit board and screwing it to the circuit 
board using the holes 24 of the mounting parts 23. The 
terminals 12 are connected to the printed circuit board or the 
electronic device fixed to the circuit board by means of bolts, 
solder or the like. In order to prevent the capacitors 10 
held in the holding parts 22 from slipping off the holding 
parts, it is preferable to fix, to the circuit board, 
components which hold the bottom faces of the capacitors 10 
and, if necessary, the top faces having the terminals 12. 

As described above, since the capacitor device of 
this embodiment is so configured that the cylindrical 
capacitors are held in the holder in a sideways position, the 
height of the capacitor device can be reduced, so that it is 
possible to reduce the size of the capacitor device. Also, 
when the capacitors are connected to another electronic device, 
the connection distance between the terminals of each 
capacitor and the electronic device is shorter than the 
distance with the conventional capacitor in a vertical 
position. Therefore, the inductance (L) in a mounted state 
can be reduced. 

Further, since this capacitor device does not need 
such parts as bolts and nuts to secure the capacitors 10 to 
the holder 20, the shape of the holder 20 can be simplified. 
As a result, it becomes possible to provide a low-cost 
capacitor device. 
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EMBOD IMENT 2 

FIG. 5 illustrates a holder used in a capacitor 
device in accordance with this embodiment. 

A holder 30 is made of an aluminum alloy and 
includes a body 31, having two holding parts 33 which are arc- 
shaped in cross section, and mounting parts 33, extending 
horizontally from the opposite lower parts of the body 31. 
The holding parts 32 accommodate the capacitors 10 in a 
sideways position and are open at the top. The mounting parts 
33 have a screw hole 34 for securing the holder 30 to a 
capacitor-using device. 

The body 31 is thinner than that of Embodiment 1 and 
has a large number of fins 36 at predetermined intervals on 
the outer faces of the holding parts 32. The fins 36 enable 
efficient radiation of heat even if the capacitors coated with 
the resin tube in the holding parts 32 generate heat. 

Although the foregoing embodiments are directed to a 
holder having two holding parts, this is not to be construed 
as limiting in any way the present invention. The present 
invention is also applicable to holders having only one 
holding part or more than two holders. 

Although the present invention has been described in 
terms of the presently preferred embodiments, it is to be 
understood that such disclosure is not to be interpreted as 
limiting. Various alterations and modifications will no doubt 
become apparent to those skilled in the art to which the 
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present invention pertains, after having read the above 
disclosure. Accordingly, it is intended that the appended 
claims be interpreted as covering all alterations and 
modifications as fall within the true spirit and scope of the 
invention. 



